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INTRODUCTION AND SUMMARY 


The Evaluation Teat Program for the Explosive Actuated, Normally 
Open Valve, Model I399i was conducted in compliance with JPL 
Purchase Order Numbfar ES-536829. 

The objective of this Evaluation Test Program was to demonstrate 
compliance of this valve with the requirements of JPL P, OrES- 536829 
by a series of operating tests applied to three (3) valves. 

There were no failures. 


Compliance of the Explosive Actuated, Normally Open Valve with 
all specification requirements was successfully demonstrated by this 
Test Program. 


Additionally, within the testing parameters specifi ::d, the JPL 
cartridge, P/N 10028949i demonstrated successfully its capability 
to properly actuate the Model 1399 valves which underwent this 
testing program. 
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DESCRIPTION OF CARTRIDGE ACTUATED, NORMALLY OPEN 
VALVE MODEL U99 

) 

/ 

The Model 1399 Is a normally open, cartridge actuated valve which will 
be utilized in the trajectory correction propulsion subsystem of the 
, Thermoelectric Outer Planets Spacecraft. (TOPS), 

The normally open valve will be used to control and isolate the flow 
of hydrazine to a 25 pound thrust monopropellant thruster. 

The Model 1399 valves will be utilized in conjunction with the Pyronetics 
Model 1400, Cartridge Actuated, Normally Closed Valve in a rrianifold 
assembly to provide a multiple start- stop capability. Each assembly 
is normally closed in the TOPS vehicle at launch. The projected usage 
of the propulsion subsystem is for trajectory correction during mission 
durations as long as ten years in the interplantary and outer space 
environments within the solar system. 

Upon actuation, the normally open valves of each assembly will shut 
down the supply of fuel to* the- rocket engine assembly;..! . i-jicr -h' . 
Explosive valves are utilized in the propulsion subsystem to prevent 
leakage during long storage periods. Valve actuation is accomplished 
by explosive energy generated when the JPL cartridges, P/N 10028049# 
are ignited by the application of electrical power. 

The valves are mounted in the propulsion subsystem by welding the 
inlet and outlet ports into a manifold tubular system. In the normally 
open position fluid flow is allowed by an unrestricted flow passage. 

Upon actuation, a tapered ram is driven through'the flow passage, 
causing termination of flow and zero leakage. 
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2.0 REFERENCE DOCUMENTS 


Tj-he 

/ 

following documents comprise the criteria for this test program. 

"2. 1 

Military 



MIL-C.45662A 

Calibration System Requirements 
9 February 1962 


MIL- P-27401 B 

Propellant. Pressurizing Agent Nitrogen. 
14 September 1971 ‘ ' 


MIL-P-27407 

Propellant. Pressurizing Agent 
Helium. 8 June 1965 

2.2 

JPL 

» 



P. O. No. .ES- 536829 

Requirements for Fabrication. Assembly 
and Test of Normally Open and Normally 
Closed Explosive Actuated Valve 


FS 504574 

General Cleanliness Required fnr 
Spacecraft Systems and Support 
Equipment. Detail Specification for 


Drawing 10028049 

Squib 

2.3 

Pyronetics, Inc. 



Drawing 1399 

Valve. Normally Open. Explosive 
Actuated 


TS 1399 

Acceptance and Evaluation Test 
Procedure 
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Groda Leak Teat (Actuator Aasembly) 3 Unlta 


Requirement 

(Reference JPL P.O. ES- 536829) 

The actuator aaaembly shall be tested for gross leakage by 
submerging In hot deionized water at *M80 ‘^15*F and checked 
for evidence of bubbles. 

Test Description 

The gross leak test on the actuator assembly was performed 
prior to assembling Into valve body as an In process test 
per TS 1399. Each actuator assembly was Immersed In hot 
water (4180 -15°F) with axis In a horizontal posUlon and the 
entrapped air In the bellows was removed by slightly agitating 
the assembly^ reference Figure 3. Actuator assembly was 
maintained Immersed In the hot water for one mU'ute minimum 
while visually observing for bubble emission from the bellows 
of the actuator assembly as an Indication of gross leakage. 

Tes t Results 

No evidence of bubble emission was detected from any of the 
actuator aosemblles during the test. Hence, no gross leaks 
were found in the bellows area of the actuator assembly as 
recorded on the data sheet of Appendix 3. 



3,4 


E xamination of Product ( 3 tJnlta) 

Requi rcment 

(Reference JPL P.O, ES-536829) 

Each valve body and components shall be visually examined 
for freedom from blemishes, tool marks, burrs, legibility 
and correctness of markings and any other characteristics 
which reflect the general quality of workmanship. The sl»e, 
configuration and mounting dimension shall be In accordance 
with the dimensions noted on the appropriate drawings. These 
units shall be Inspected with suitable gauges and/or Instruments 
for conformance to the dimensions noted on the appropriate 
drav/!'!''^" ' > reference drawing 1399. The specimens shall bo 
deemsd acceptable for testing If they conform to the drawing 
requirements and are free from damage. 

Test Description 

The examination of product was performed upon completion 
of all the In process tests and prior to assembling the valve. 
Each valve body and components were visually examined for 
freedom from blemishes, tool marks, burrs, legibility and 
correctness of markings and other characteristics which 
reflected the general quality of wortonanshlp. The sl»e, 
configuration and mounting dimensions were Inspected for 
conformance to the appropriate drawing. 

Test Results 

All of the major dimensions and characteristics were one 
hundred percent Inspected and were> per printi , •- , I 

The requirements, results and verification of special 
processes are on file at Pyronetics. Appendix 4 includes 
the Configuration Identification Index Indicating the as built 
configuration of the valves, and ihspectionlbuy-off records^. V, 
The index indicates all documents'; by irevisioirletteri; ^ 
neceasary for the manufacture of the parts. 
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Requirement 

(Reference JPL P.O. ES-536829) 


Units shall be cleaned and assembled In accordance with 
applicable drawing requirements. (Reference level D. 2 
of JPL Spec. FS 504574. ) Units selected for Evaluation 
Tests shall have JPL 10028049 squib installed In the 
actuator assembly prior to cleaning. Installation torque 
shall be 300 t 20 In-lbs. 

Verify cleanliness level of completed assembly and sign 
off on data sheet. 

Test Description 

The cleaning operation was performed by Garwood Laboratories 
ir. accordance with JPL Specification FS 504574 (Level D, 2). 

The JPL 10028049 cartridge was installed in the actuator 
assembly prior to cleaning with 300 >20 In-lbs. Up^n com- 
pletion of cleaning operation Pyronetics personnel assembled 
the valves in the clean room. After the units were assembled, 
a final partical count was performed and the cleanliness level 
of F^;} 594574D. 2 was verified. The units were again vacuum 
oven dried and the tube ports were sealed with nylon film 
and tape cleaned to the same level as the valves. Each 
valve was placed In a polyethylene bag; purged with gaseous 
nltrogeni vacuum evacuated and heat sealed. 

Test Results 

All applicable surfaces of the components were cleaned as 
specified in FS504574and certified to a cleaning level of 
D. 2. Reference test resxilts in Appendix 5. 
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^ Actuation Test (3 Units) 

Requirement 

(Reference JPL P.O. ES-5368Z9) 

The actuation test shall be performed on a sample selected 
at random from the production lot. The valve shall be 
actuated while a water pressure of 500 pslg is flowing 
through the valve. The response time shall be measured 
from bridgewlre burnout to first Indication of pressure 
decay on the downstream side of the valve.. Response 
time shall not exceed 10 milliseconds. 

Test Description 

The valves were mounted in a holding fixture as indicated 

in Figure 4. A pressure transducer was connected on the 

downstream side of the valves to detect response time. The 

bridgewlre resistance of each bridgewlre on the 10028049 JP.l« 

cartridge was measured and recorded with an Alinco Ohmmeter, 
^ +10 
The normally open tube ports were pressurized tc 500 .! q psig 

with water. The valves were actuated individually upon appli- 
cation of 5.0 amperes from a constant current power supply 
to one bridgewlre of the cartridge while flowing 500 psig of 
water through the normally open tubes. The response time 
was measured by the transducer Installed on the downstream 
side of the valve with an oscilloscope and camera. Upon 
actuation of the valve, transfer of the valve ’.to the closed mode 
caused the pressure to decay on tne downstream side as the 
water flow was shut off. Hencei response time was measured 
from bridgewlre burnout to first indication of pressure drop 
on the downstream side of the valve. 

Test Resvdta 

The valves actuated to the closed mode satisfactorily without 
any detectable evidence of damage to the structural integrity 
of the valves. The bridgewlre burnout time was 0. 95 milli- 
seconds for all the valves; response times occurred between 
0. 95 to 1. 00 milliseconds. Hence all of the valves complied 
with the 10. 0 millisecond maximum response time requirement. 
Since all three units met the actuation test requirements, and 
they all passed the subsequent post actuation leakage test, the 
test was deemed successful. Reference test results in 
Appendix 6. 
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Post Actuation Proof Presaure and Internal Leakage (3 Units) 


Requirement 

(Reference JPL P. O. ES-536829) 


Each valve shall be Internally pressurized through one nipple 
tube to 1000 +30/-0 pslg with gaseous helium for thirty (30) 
minutes minimum. There s^all be no evidence of Internal 
leakage In excess of 1 x 10-. see/ sec of helium measured 
at the opposite port. 

Test Description 

The actuated valves were Installed In a pressure fixture 
(reference Figure 5) and only one of the tube ports was 
pressurized to 1000 pslg with hellum» the other tube 
port was connected to a mass spectrometer and then evacuated 
to 10"^ torr. The leakage rate was monitored for 30 minutes 
for evidence of leakage Intexcbss of l x. 10**^ sees. 

Test Results 

No Internal leakage In excess of l x 10“^ sees of helium was 
detected during the 30 minute test period. The post actuation 
Internal leakage ranged from 2,4 x 10**^ to 1.2 x 10**^ sees. 
Reference test results In Appendix 7. 
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3. 8 Dlaaasembly Inspection (3 Units) 


Requirement 


(Reference JPL P.O. ES-536829) 


The JPL 10028049 squib shall be removed from the actuator 
assembly and the actuator assembly shall be removed from 
the valve body. Valve and actuator assembly shall be 
examined for proper actuation and there shall be no evidence 
of abnormal deformatles, cracks, etc. on the actuator 
assembly bellows. 

Test Description 

The fired JPL 10028049 cartridge was removed from the 
actuator assembly first, then the actuator assembly was 
removed from the valve body. Examination of the actuator 
assembly was then performed under a 40X microscope for 
evidence of abnormal deformaties, cracks, etc on th«? bellows 
and all observations were recorded, the valve body was also 
visually examined for proper actuation. 

Test Results . v. 

No cracks or other anomalies were detected on the actuator 
assembly bellows exterior. There was no evidence of 
cartridge gas . blowb'y. . No visual evidence' of 
abnormal deformation was found in the valve bodies. The 
structural integrity of the actuated valves appeared sounds •• 
Reference test results in* Appendix 8. 
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9 Post Actuation Leakage (Actuator^ Asaembly) 3 Units 
Requirement 

(Reference JPL P.O. ES-536829) 

Each actuator assembly shall be Installed In a suitable 
holding fixture and subjected to an external pressure of 
500 +10/>0 psig with gaseous helium for thirty (30) 
minutes minimum. Following pressurization period, 
actuator assembly shall be removed from the helium 
pressurization and subjected to a helium mass spectro- 
meter leak test. There shall be no evidence of leakage 
in excess of 1 x 10'^ scc/sec helium. There shall be 
no evidence of deformation or damage as a result of these 
tests. 

Test Description 

The actuator assembly from each actuated valve was Installed 
in a holding fixture as shown in Figure Z and externally 
pressurized with helitim to 500 peig for 30 minutes. 

Upon completion of the pressurization period the actuator 
assembly was removed from the test fixture and within 60 • 
seconds was blown off externally with gaseous nitrogen and 
subjected to a leak check. A mass spectrometer was utilized 
to check for evidence of leakage in excess of 1 x 10'^ sees. 


Test Results 

No evidence of leakage in excess of 1 x 10**^ secs of helium 
was detected on any of the actuator assemblies. Maximum 
leakage rate detected was 5.0 x 10*^ sees. Reference 
actual test res\ilts in Appendix 9* 
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3, 10 Post Actuation Gross Leakage (Actuator Aasembly) 3 Units 
Requirement 

(Reference JPL P. O. ES- 536829) 

The actuator assemblies from the actuated valves shall be 
tested for gross leakage by submerging in hot deionized water 
at 4180 ^15°F and checking for evidence of bubbles. 

Test Description 

Each actuator assembly that had been removed from the 
actuated valve was Immersed in hot water (+180 il5®F) 
with axis in a horizontal position and the entrapped air in 
the bellows was removed by slightly agitating the assembly, 
reference Figure 3^and checked for gross, leakage Actuator 
assembly was maintained Immersed in hot water for one 
minute minimum while visually observing for bubble emission' 
from the bellows in the actuator assembly as an indication of 
gross leakage. 

Test Results 

No evidence of bubble emission was detected in the bellows 
area during the time the actuator assembly was immersed 
in the hot water. Reference test results in Appendix 10. 
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3, 11 External Leakage After Actuation (Valve Assembly Less 
Actuator Assembly (3 Units) 

Requirement 

(Reference JPL ES-536829) 

The external leakage after actuation of each valve shall be 
determined. The tube ports shall be pressurized to 1000 
■f30/>0 pslg with helium gas for a minimum duration of 
thirty (30) minutes. The external leakage shall not exceed 
I X 10**” scc/sec of helium. The actuator assembly shall be 
removed for this test. 

Test Description 

Following the actuation test, the actuator assembly was 
removed from the valve body. The actuated valves were 
then secured In a pressure fixture, reference Figure 6, placed in 
a bell jar and both tube ports were simultaneously pressurized 
to 1000 pslg with helium gas. The bell jar was connected 
to a helium mass spectrometer and then evacuated to 10"^ 
torr. The valves were leak checked for evidence of external 
leakage by monitoring a mass spectrometer for Leakage. In 
excess of 1 x 10"^ sees of helium for 30 minutes. 

Test Results 

None of the valves tested exhibited any detectable external 
leakage In excess of I x 10”^ sees during the 30 m’lnute 
test period. The post actuation leakage rate recorded 
ranged from 7. 0 x 10“® to 8.8 x 10“® sees. Therefore, 
test was considered acceptable since no leakage In excess 
of I X 10"^ sees was detected. Reference test results In 
Appendix 11. 
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3. 12 Post Actuation Burst Pressure Test (3 Untta) 

J RoquifQnient 

(Reference JPL ES- 536829) 

The valve assembly (actuator assembly removed) shall be 
subjected to a burst pressure test and burst pressure 
determined. One tube port shall be pressuris^ed with 
hydrostatic pressure from 0 to 10,000 pslg In Increments 
of 1000 pslg. Minimum burst pressure ahall be 2000 pslg. 

If unit falls to burst at 10,000 prei^sure, discontinue 
test. 

Test Description 

The actuated valves were firmly secured In a burst test 
holding fixture (reference Figure 7) and one tube port 
was connected to a hydrostatic pressure source. The 
valves were placed behind a safety barricade and the tube ' 
port was slowly pressurized in increrncnt’s' of '.I, OOO'psig and 
maintalned'for * 15 seconds minimum at 'each le vel up to 10.000 
pslg and held for. 60- il'g® secohds.: During the test valves were 
visually examined for evidence of leakage with the aid of a mirroi . 
Test Results 

None of the actuated valves burst tested exhibited any visual 
evidence of external leakage. The test was considered 
successful since the valves did not burst and no evidence of 
structural damagewas observed as a result of the burst 
pressure. Reference test results In Appendix 12. 
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TEST PROGRAM CONCLUSIONS 


Accomplishment of the evaluation teats In accordance with Pyronetlcs 
Teat Procedure TS 1399 Rev A, dated 22 March 1971 signify the 
acceptance of the Normally Open Explosive Actuated Valve, Pyronetlca 
Model 1399» as having fulfilled the test requirements of JPL Purchase 
Order No ES-536829> The evaluation test program was conducted by 
Pyronetlca, Inc. and witnessed and acknowledged by JPL Engineering. 

Examination of the data Included herein Indicates excellent repeatability 
of all functional characteristics, 1. e.. Ignition time and response time. 
Additionally, post actuation proof and leakage test of the actuator 
assembly and valve body revealed adequacy of the taper lock (metal-to- 
motal seal) between the ram and valve body after actuation. It should 
also be noted that the internal proof pressure had pao effect on the 
integrity of the shear section of the normally open tubes. 

The structural Integrity of the valve assemblies was successfully 
demonstrated by the post actuation 10, 000 pslg bv^rst test and In the 
fact that the pre-actuation and post-actuation leak rates detected far 
surpassed the 1 x 10“° sees requirements. The feict that no anomalies 
or degradation In performance was experienced farther testifies to 
the soundness of the design. 

Finally,: it should be noted, that the 'Bellows whidi<. is incorporated into 
the> valve design to positively prevent any cartridg-'e products of combustion 
from entering the flow stream, performed exacti}'^ as required. Positive 
retention of all contamination was achieved. 

Therefore, based on the data described herein, changes to valve 
design are recommended. 
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5.0 TEST EQUIPMKNT AND SETUPS 

The test equipment and environmental apparatus employed In the 
performance of the various tests described herein are listed below. 

All equipment was checked for reliable performance prior to Initiation 
of specific tests. Accuracy and capability Is as specified and all 
calibrations are traceable to the National Bureau of Standards. 


Test Equipment - 

Proof Pressure and Leakage 

Instrument 

Mass Spectrometer 

Manufacturer 

Consolidated Electvrodynamlcs 

Model No. 

24-120B S/N 9593 

Range 

5 X 10“ ^ ^ see/ sec 

Type 

Helium Detector 

Callb. Frequency 

Prior to use 

Instrument 

Sensitivity Calibrator 

Manufacturer 

Consolidated Electrodynamics 

Model No, 

25643 S/N 122G6 

Range 

Helium Leak Rate 8. 8 x 10-7 scc/sec 

Accuracy 

t 10% of indicated leak rate 

Instrument 

Pressure Gauge 

Manufacturer 

Marsh Instrument Co. 

Model No. 

100 S/N 535 

Range 

0-1500 psl 

Accuracy 

i 0. 5% 

Calib. Frequency 

90 days 

Callb. Due 

10-28-71, 


Instrument 
Manufacturer 
Model No* 

Range 
Accuracy 
Calib. Frequency 
Callb. Due 


Stop Watch 
Minerva 
136-L S/N 1355 
0>15 Min X .01 sec 
to. 05 mln/hr 
6 months 
2-5-72 
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5.4 

Test Equipment - Actuation Test (continued) 


Instiumont 

Charge Amplifier 


Manufacturer 

Klstler Corp. 


Model No. 

503 S/N 746 


T ype 

Dial Calibration 


Range 

0-10 volts' 


Callb. Frequency 

Prior to use 


Instrument 

Oscilloscope Camera 


Manufacturer 

Tektronix 


Model No. 

C12 S/N 003939 


Instrument 

Oscilloscope 


Manufacturer 

Tektronix 


Model No. 

502 S/N 002367 


Type 

Dual Beam 


Range 

100 to 20 r/centlmetor 


Accuracy 

*3% 


Callb. Frequency 

90 days 


Callb. Due 

12-12-71 


Instrument 

Pressure Transducer 

• 

Manufacturer 

Klstler Corp. 


Model No. 

603H S/N 2773 


Range 

0-15,000 psl 


Accuracy 



Callb. Frequency 

Prior to use 

5.5 

Test Equipment -> Burst Pressure 


Instrument 

Pressure Gauge 


Manufacturer 

U. S. Gauge 


Model 

19035, Serial No. 669 


Range 

0-20, 000 pslg 


Accuracy 

*0. 5% 


Callb. Fjrequency ' r V 

90 dayp ’ 


Last Calibration 

H-2-71 


Instrument 

Hydrostatic Test Console 


Manufacturer 

Pyronetlcs, Inc. 


Model No. 

N/A 


Range 

0-20, 000 pslg 


Callb.. Frequency 

N/A 
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PROOF PRESSURE & EXTERNAL LEAKAGE TEST SETUP 


FIGURE 1 
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PROOF PRESSURE & INTERNAL LEAKAGE TEST SETUP 


FIGURE 5 





POST ACTUATION LEAKAGE TEST SETUP 
{ LESS AC T UATOR ASSEM BL Y ) 

FIGURE 16. , 




Valve 


BURST' PRESSURE TEST SETUP 
FIGURE 7 / 
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REPRODUCIBILIT.Y OF THE ORIGINAL PAGE IS POOR 


W. INSP. 


■11 m 

_vS? 


JUL12B71 


JOB NO. 


WIS2092I5C32 LOCKWIRE. 


3-S>09,E5l5-«9 0-EING 


I4ooa4 


1339 23 


139920 


IBI 


PART NUMBER 


TNO. 


ACTUATOR ASSY , 


RAM 


BODY SUBASSEMBLY 


DESCRIPTION 


Fjrr<yn&t£cs9 ijno. 

• OB OOOUOOVttI 


1002B SHOEMAKER AVB4UE 
SANTA FE SPRINGS, CAUF. SOSTO 


4-14-11 




3 -SO-tl 


VALVE ASSEMBLY 


A I* 0 , 

• • . r' 




SIZE ICOOE IDENT.no. . 

19689 7^133300 A 


SCALE 2/1 lUNITV/T. 


OOGG^ 




















OARWOOD I^BORATORiea, INC.. 

700 SO. VAIL AVENUE 
^ MONTEBELLO, CALIF. 
90640 

(213) 723-0011 



P/ronetlco Knc, 

10C25 Shoetr»aker Ave, 

Santa To Sprinfc.!, CoUf. 90670 




Number. 
Dole 


C3t24-5 


7-13-71 


Your Order. 


"17170 


Delivered To. 
Dole 


,Vlo. 


*ickup 


Attention: 


CERTIFICATION 


VLV; 


Eng'r., 


QUAN 


Description 


3 Pyrortotlcs P/N 1400-13, Valve Narmatty Closed 
S/N IC63-001 thru I36fi-0C3 

3 Pyronfstics P/N 1399-B, Valve Normally Open 
5/N 1068-0C1 thru 1068-003 
JPL P.O. ES-536829 
Cont. NAS 7- 100 



This will certify that the obove items were processed according to the following methods and tbot 
the specification requirements were complied with: 




! 

1 


Cleoned Per. 


I Packaged Per, 


Assy by Pvronetics per Applicable Dwy . 
JPL Spec. FS504574, Leyel D2 


JPL Spec. FS 504574 




Garjpood Laboratories, Inc 

708 SOUTH VAIL AVE. 
MONTEBELLO, CALIP. 90640 
TELEPHONE: RAymond 3-001 1 


Customer _ RYRONI 
Customer P. O. If. 
Customer P/N Lii 


068-003 


068-002 


CONTAMINATION RECORD 
GLl Job No. 

12170-10 68 

13998 

MICRON COUNT (lOO/ml 


26-50 51-100 101 * 


3 


1068-001 

39 

15 

1068-002 

18 

6 

1068-003 

21 

9 


orm GI21 3M 4-66 


INSPECTOR - GLl 


INSPECTOR - CUSTOMER 
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TEST DATA SHEET 


Part Name: >y^L\/s KJoCmal 

Pyronetlcs P/N: 

Pyronetlca Spec; 

Test Para. No. ; A*C» 

Test Sequence No. ; ^ 

Date Started: ,s- wn 

Date Completed; is Jut.v/ id-ii 


Teat Title: Lar f\ccct^r^nJC£ 
Customer; 

Customer P/N; 

Cust. Spec. No. ; 

Cust. Spec. Para. No. ; 

Customer P. O. : /^S 
Prime Contr. No. : 


TEST DESCRIPTION; 



iDc^e 

(2,e;s»sr 



Pi?e=; cr a i2irvr 

P C43C^ 


Soo"^*® 

F^fCr 


SO 

Amp, 








Pci.^ / 



APPROVALS: 



\ * *' H 

Tested by 

Test Engineer Customer 
Witness 

Customer 

Witness 

DCAS 
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•wMieu** Of coiMMTW 

lOdai IHOtMAIIftAVl. 
•AMT* n IMlNtl, «Alir. 


Part Name: Vah e, i\,'cir 
PyronettcB P/N: 
PyronetlcB Spec : TTf /I 

Test Para, No, : 4»^ 

Test Sequence No, ; ^ 

Date Started; hV Juh 
Date Completed: 


TEST DATA SHEET 
\!\/ Test Tltl 




Test Title; - 

Customer: UPl 

Customer P/N; 

Cust. Spec, No, ; 

Gust, Spec. Para, No, : 

Customer P, O, ; 

Prime Contr, No, : 


TEST DESCRIPTION: Prcof Jln-ferna! 



oc 


OOZ 



i looo 1 

3a 

/•2 )(fo 

IBSSk 

30 



c 


3 0 

Xfo 





Tested by 

Test Engineer Customer 

Customer 

DCAS 


Witness 

Witness 
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TEST DATA SHEET 


Part Name: Vy^li/A 

Pyronetlcs P/N: 

Pyronetlcs Spec: J 

Test Para. No. ; 

Test Sequence No. 
Date Started; \ 

Date Completed: 


Test Title: 

Customer; 

Customer P/N; 

Cust. Spec. No. ; 

Cust. Spec. Para. No. 
Customer P. O. ; ES-S 
Prime Contr. No. : 


TEST DESCRIPTION: 



Tested by Test Engineer Customer Customer 

Witness Witness 


PAGE 45 
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APPENDIX 9 



TEST DATA SHEET 


Part Name: lA^AiA 

Pyronetlcs P/N: 

Pyr^netlca Spec: 

Teat Para* No. ; 

Test Sequence No. : 

Date Started: ^ 

Date Completed; / 




Teat Title: 

Customer; tSTPZ 

Customer P/N; 

Cust. Spec. No. t 
Cuat. Spec. Para. No. 
Customer P. O. ; ES* C 
Prime Contr. No. : 


TEST DESCRIPTION: 



Customer 

Witness 


Customer 

Witness 
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TEST DATA SHEET 


Part Name; 
Pyronetlce P/N; __ 

Pyronetlce Spec: 

Teat Para, No. t 
Teat ii^equence No. 
Date Started: 

Date Completed: 


Teat Title: . /ZC££. 

Cuatomer; 

Q4»8tomer P/N: 

Cuat. Spec. No. : 

Cuat. Spec. Para, No. : 
Cuatomet P.O. ; BS-STHi, 
Prime Contr. No. : 


TEST OBCIPTION, 



APPROVALS: 





Tested by Test Engineer 

Customer 

Witness 

Customer 

Witness 

DCAS 
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TEST DATA SHEET 


Part Name; 

Pyronetlcs P/N: 

Pyronetlcs Spec: 

Teat Para. No. : 

Teat Sequence No. 
Date Started: 

Date Completed; > 


Teat Title; 

Customer: 

Customer P/N; 

Gust. Spec. No. ; 

Cust. Spec. Para. No. ; 

Customer P. O. ; ES'-5‘36S^\ 
Prime Contr. No. 



APPROVALS: 


Tested by Test Engineer 

Customer 

Customer 

DCAS 


Witness 

Witness 
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TEST DATA SHEET 


Part Name; 

Pyronetlca P/N; 

Pyronetlca Spec: 2 

Test Para, No, ; 

Test Sequence No, : 
Date Started; 7 
Date Completed; 


Test Title; 

Cus tome r ; ^PA 

Customer P/N ; 

Cust, Spec, No, ; 

Cust, Spec, Para, No, ; 

Customer P, O, ; 

Prime Contr. No, ; 


TEST DESCRIPTION: 7FsT~ 



APPROVALS: 


'ested by 


Test Engineer 


Customer 

Witness 


Customer 

Witness 
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